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Abstract (Basic) : JP 5078655 A 

Organic thin film electroluminescent element consists of pair of 
electrodes at least one of which is transparent, and thin film held 
between two electrodes of organic electroluminescent material (A) which 
is mixt. of organic charge carrier transport material (Al) and organic 
electroluminescent material (A2) . 

(A2) may be selected from the gps . of pyrane derivs . of formula 
(I), coumarine derivs. or their salts or formula (II), cyanine type 
cpds. of formula (III), xanthene^cpds . .of formula (IV) or (V). 

In formula (I), X = O or S, RX= opt. 2= ( 4-subs td . ) aminostyryl or 
2- (9-durorydiyl) ethynyl, aryl, R2 = alkyl, aryl or 

2- (9-durorydiyl) ethynyl . In formula (II), R3 = H, carboxyl, alkoxy, 
alkoxycarbonyl, alkanoyl, cyano, aryl, heterocyclic aromatic cpd. gp., 
R4 = H, alkyl, haloalkyl, carboxyl, alkanoyl, alkoxycarbonyl, R5 = HG 
or alkyl, R6 = opt. substd. amino gp., R7 = H or may form a condensed 
ring with amino gp. contg. R6, R3 and R4 may form a condensed carbon 
ring. In formula (III), Rl = H alkyl or halogen, two may make a 
neopentylene gp. R2 and R3 denote heterocyclic cpd. residue contg. at 
least nitrogen atom and nitrogen atom in either R2 or R3 has positive 
charge. In formulas (IV) and (V), R11-R17 (are each) = H, alkyl, aryl, 
substd. alkyl, substd. aryl, allyl, alkoxy, hydroxyl, alkoxycarbonyl, 
carbonyl, sulphonyl, nitro or halogen, R21-R31 (are each) = H, alkyl, 
aryl, substd. alkyl, substd. aryl, allyl, alkoxy, hydroxyl, 
alkoxycarbonyl, carboxyl, sulphonyl, nitro or halogen. 

(A) may be selected from the gps. of tert diamine cpds. of formula 
(IX), phthalocyanine type cpds. of formula (X) or (XI). In formula 
(XI), R1-R4 (ar each) = H, alkyl, aryl, substd. alkyl or substd. aryl, 
R5 = alkylene. In formula (X) or (XI), R1-R6 (are each) = H, hydroxyl, 
phenyl, alkyl. or sulphonic acid salt, R17-R32 (ar each) = H, phenyl, 
alkyl or sulphnic acid salt. 

USE/ADVANTAGE - The thin film organic electroluminescent element 
gives full-colour elements from blue to red at low voltage. It is 
suitable for mfg. flat illuminants and displays. 
Dwg.0/5 
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Manual Codes (CPI/A-N) : E06-D01; E06-D02; E06-D13; E06-E01; E06-F01; 

E06-F05; E24-A; L03-H04A 
Manual Codes (EPI/S-X) : U11-A15; U14-H01A; U14-J02 
Chemical Fragment Codes (M3) : 

*07* G001 G002 G010 G011 G012 G013 G019 G020 G021 G022 G029 G040 G100 

Gill G112 G113 G221 G299 HI H100 H101 H102 H103 H141 H142 H181 H182 
L640 M121 M122 M124 M129 M143 M149 M210 M211 M212 M213 M214 M215 
M216 M220 M221 M222 M223 M224 M225 M226 M231 M232 M233 M273 M280 
M281 M282 M283 M311 M312 M313 M314 M315 M316 M321 M331 M332 M333 
M340 M342 M383 M391 M414 M416 M510 M520 M530 M531 M532 M533 M540 
M620 M782 M903 M904 Q454 R043 9318-B5507-M 

*08* A960 C710 C801 C802 C803 C804 C805 C806 C807 D000 D011 D012 D013 
D014 D015 D019 E350 G010 G019 G100 H401 H402 H403 H404 H405 H421 
H422 H423 H424 K431 K499 M113 M119 M210 M211 M212 M213 M214 M215 
M216 M220 M221 M222 M223 M224 M225 M226 M231 M232 M233 M240 M280 
M281 M282 M283 M411 M412 M417 M511 M520 M530 M531 M532 M533 M540 
M630 M782 M903 M904 Q454 R043 9318-B5508-M 9318-B5509-M 

*09* A960 C710 C801 C802 C803 C804 C805 C806 C807 D012 D021 D023 D024 

D621 H4 H401 H441 H494 H521 H541 H542 H608 H609 H621 H641 H642 L941 
M210 M211 M212 M213 M214 M215 M216 M220 M221 M222 M223 M224 M225 
M226 M231 M232 M233 M240 M272 M280 M281 M282 M283 M320 M411 M417 
M511 M520 M530 M540 M630 M782 M903 M904 Q454 R043 9318-B5510-M 

*10* D013 D014 D021 D029 E160 G001 G002 G010 G011 G012 G013 G019 G020 
G021 G022 G029 G040 G100 Gill G112 G221 G299 H100 H101 H102 H103 
H141 H142 H211 H541 H542 J011 J012 J013 J341 J342 J371 J5 J522 K620 
K640 K850 L9 M112 M114 M119 M210 M211 M212 M213 M214 M215 M216 M220 
M221 M222 M223 M224 M225 M226 M231 M232 M233 M240 M262 M272 M273 
M280 M281 M282 M283 M320 M412 M511 M520 M530 M531 M532 M533 M540 
M782 M903 M904 Q454 R043 9318-B5511-M 03531 

*11* G001 G002 G010 G011 G012 G013 G019 G020 G021 G022 G029 G040 G100 

Gill G112 G113 G221 G299 HI H103 H141 H7 H721 Ml M121 M122 M124 M129 
M132 M133 M143 M150 M210 M211 M212 M213 M214 M215 M216 M220 M221 
M222 M223 M224 M225 M226 M231 M232 M233 M273 M280 M281 M282 M312 
M321 M332 M342 M343 M414 M510 M520 M532 M533 M540 M782 M903 M904 
Q454 R043 9318-B5512-M 03531 ' 

*12* D010 D020 D040 G001 G010 G011 G012 G013 G019 G100 HI H103 H141 H7 

H721 Ml M121 M123 M129 M133 M143 M210 M211 M212 M213 M214 M215 M216 
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Chemical Fragment Codes (M4) : 
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K352 


K353 


K399 


K431 


K499 


K610 


K699 


K810 


K830 


K840 


K850 


K899 


L355 
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>03* 



*06* 



D011 
G020 
H608 
J211 



D012 
G021 
H609 
J212 



M342 
M904 
D013 
G040 
H681 
J5 Jl 



M391 M412 M511 
R043 9318-B550: 
D010 D019 D020 
H683 M126 M135 
M530 M540 M640 



B634 
F123 
G040 
H123 
#404 
H608 
J013 
K499 



C108 

F220 

G100 

H141 

H441 

H609 

J014* 

L532 



M214 M215 
M240 M262 
M316 M320 
M413 M510 
Q454 Q613 
G020 G023 
J011 J231 
M223 M224 



C216 
G001 
Gill 
H142 
H442 
H621 
Jill 
L599 
Ml 2 4 
M216 
M272 
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M231 
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M240 
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D014 
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D040 
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G221 


H100 
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H103 


H141 


H181 


H201 


H521 


H600 


H682 


H683 


H684 


H685 


H686 


H689 


J011 


J012 


Jill 


J112 


i21 J581 J582 L142 L9 L942 M113 M115 M116 M210 M211 


M215 


M216 


M220 


M221 


M222 


M223 


M224 


M225 


M226 


M231 


M262 


M272 


M273 


M280 


M281 


M282 


M311 


M312 


M313 


M314 


M321 


M331 


M332 


M333 


M334 


M340 


M342 


M343 


M344 


M353 


M520 


M521 


M530 


M531 


M540 


M782 


M903 


M904 


Q454 


Q613 


!-M 03531 


















D029 


D040 


D049 


F010 


F019 


F020 


F021 


F029 


H600 


H608 


M280 


M320 


M412 


M413 


M510 


M511 


M512 


M520 


M521 


M522 


M782 


M903 


M904 


Q454 


Q613 


R043 


9318- 


-B5504-M 03531 


D014 


D025 


D120 


D320 


F012 


F013 


F014 


F015 


F016 


F121 


G002 


G010 


G011 


G012 


G013 


G019 


G020 


G021 


G022 


G029 


G112 


G113 


G221 


G299 


H100 


H101 


H102 


H103 


H121 


H122 


H143 


H321 


H322 


H323 


H341 


H342 


H343 


H401 


H402 


H403 


H443 


H444 


H521 


H522 


H523 


H541 


H542 


H543 


H600 


H607 


H622 


H623 


H641 


H642 


H643 


H721 


H722 


H723 


J011 


J012 


J112 


J113 


J131 


J132 


J133 


J211 


J212 


J231 


J232 


KO K431 



L7 L730 L930 L942 L943 L999 M112 M113 M114 M115 M119 



M321 M322 
M511 M520 
R043 
G430 
J561 
M225 



Mi 2 5 Ml 2 9 Ml 32 Mi 3 5 
M220 M221 M222 M223 
M273 M280 M281 M282 
M323 M331 M332 
M521 M530 M531 
9318-B5505-M 03531 



Mi 3 9 Ml 50 M210 M211 M212 M213 

M224 M225 M226 M231 M232 M233 

M283 M311 M312 M313 M314 M315 

M333 M334 M340 M342 M411 M412 

M532 M533 M540 M782 M903 M904 

00288 08117 



H4 H401 H402 H403 H441 H442 H443 H481 H600 H641 H8 
M210 M211 M212 M213 M214 M215 M216 M220 M221 M222 
M233 M240 M272 M280 M281 M311 M312 
M331 M332 M333 M340 M342 M373 M391 
M903 M904 Q454 Q613 R043 9318-B5506-M 



M22 6 M231 M232 
M313 M314 M315 M316 M320 M321 
M414 M510 M520 M531 M540 M782 
03531 00288 08117 05257 
Ring Index Numbers: 03531; 00288; 08117; 05257 

Generic Compound Numbers: 9318-B5507-M; 9318-B5508-M; 9318-B5509-M; 

9318-B5510-M; 9318-B5511-M; 9318-B5512-M; 9318-B5513-M; 9318-B5514-M; 
9318-B5515-M; 9318-B5501-M; 9318-B5502-M; 9318-B5503-M; 9318-B5504-M; 
9318-B5505-M; 9318-B5506-M 
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*y, 9-T-b^^-1.2.4.5,3H,6H,10H-rK5h 
Fn(i)^y ytr?y (9,9a, i-gh)*yy ^v-io-jj- 
y, 9->-T/-l,2,4.5,3H,6H,10H-rh5t Kd 

(U^yytfTV (9.%, i-gh)^y >j ^y-io-*y, 9- 

(t-yh^E->-^/^^)-l,2,4,5,3H,6H,10H-fh 
5 1 Y D (1] <y y My y (9, 9a. l-gh)* J V vV-10- 

7;l^rny i-/VWJ its (3,2-g) ? 7 >J y , 9-*/W 
**^-1.2,4.5,3H.6H,10H-Th7t Kn(lKy 
y t5 / (9, 9a, l-gh}=* y »J >V-l(M-y s N-xf- 
;^-4_ ^ y f^/l/tfOJ (3.2-«}y?>J 

y . 2, 3,6. 7-f h 7 1 Ko-ll-** V-1H, 5H, 11H- 

(D^yye^y (6.7,8-i j)-*y v v'y-io-^-jfy 

wnisT-ymwmmzmtixtt, i.y- 

( xn-7n e/H-2, 2' -^ytf/i-tf^rxy 74 * 

94 Y. 3,3'-)^-n-^y^;P)-2,2'-^-9-^^--K^ 
r-yT^^-f h\ 3.3'-(> ? -n-^JE-^)-2.2'-^ 
**1lM*VT-VT4it*4*+ 3,3'-( ; y-n-ya 
VlV)-2,2'-**V*li\<Xi'T~yT4*?4 h\ 3, 
3 , -(v-n-7"ot/P)-2,2'-f-7> J ^-K^r-yr-f 
#y-f Hs l-#^;K*yx^^3'-x^l,-4,2'-*y- 
T-TisfDViti/T-yTAIsVA b\ l-l'-y'xf- 
/l^-3, 3. 3' . 3 ' -r h 7^ 4-1^-2, 2' -4 y F h U 
7~y74*?4 H, 3,3'-y'x^;P-2.2'-pJ-df^ 
7->7-(tN H, 3,3*-y'X?-/l-2.2' -f7^7 

xyr>r>ry4 f, i.3.3.i\3\3 , -'^im*ju-2, 

2' -4 y Y S^Txyn- y n v- Y , 1. 3' - y'x^u- 

2,2'-^y-f-r>'r-yr>f^y'f h\ u'-s&c* 
;^2.2'-^-y-t^-tvT^yr-f^y>f h. i.r-v 



(6) ftm^-Tsess 

1 o 

x^-2.2'-*yyTxy7M *y>f F» U'-v-'x 
+j\s-2A'-*/i'7~yT-i*y4 F. 3. 3' -Sftc 

;p-2.2'-^ryuy^--Kvrxyr^^y-f 
3.3 , --/'x^-2,2 , -^^^*^^r-yr>f ^y 

-Y h\ 3.3,9'-MJx^/l-5,5 , -i'7xx;l^2,2'-;t* 
^/^-Ki/T-yT^^y^ h\ 1.3.1\3'-ff»7 
x-f /P-5.6, 5' ,6'-f- h ?y DD-2.2W 5 y#/M^ 
10 7~y74*?4 F. 1.3,3,1'. 3'.3' -MMf.*?*;!'- 

2. r--f yK^^xTX^T-Yji-y^ F, 3,3',9- 

f >jx^-2,2'-fr*/i'^>'rxyr-f *y^ 

F, 3.3'-> ? xf-;t^9-y^P-f-r^;l-/K^rxyT 
Mt? 4 H, ry^W Ho-3.3'->-'JX;^roe;P- 
9-yf-;l^-kUy^;l/^^rx^AW Ho^f-^ 
UX^T 5 yJI. 3,3' -^x^;P-4,4'-y'y f-/l^-2, 
2'-f-7yn^^7xy7^^y^ H. 3,3'-v 

x^^^'-^y^^.ifxTxyr^jry-f f. r 

y>\4 Ko-3,3' -^;^7o e;l/f-7^;U^>-r 
20 -yt\A Yx^W F b ';xf-;l,T5yJS, 3,3'- 

>?xf-A-2.2'-fe u-7/?;^l<vrx>-T>f ^y-Y 
F. ry w HD-3.3'-> f x/i'*7'nt:/i-9-y^-/t^ 

2,2'-(4,5,4' , 5' -yXy/) f 7^^^ 7- ^A>( F 
n^^f F h Uxf-^T 5 yig, 3. 3'- ^X^l-9- 

yf-;p-2.2'-(6.7,6' .r-^xyyjf-r^^^^rx 

yy^^y-f h\ 3,3\9-MJXf-/W2,2 , -(4,5,4\ 

5 , -vXyy)f-T*^#^yxy7nv>f h\ 1,3. 

3. r.3'.3'^-9-y^P-2,2 , -(4,5.4 , ,5 , -^Xyy)- 
30 4yYii)Vif.i/T-yr4 *94 K. 3.3* -yXf 

;^-2.2'-(6.7,6',7 , -^xyy)f-r^;^^rxyr 
^ *y-f f. i.3'-^xf-7i^-4.2'-^y^^*^i/ 

Txyr>f^y-< 3.3 , -vX^P-2.2 , -(4.5,4'. 

5*-xXyy)^r^;^yyxyr^^y^ f, i, 
r-y'x^;p-2,2'-=¥y^;k,-Kyrxyr'f5ry'f 
h\ l^'-i/'x^/^^'-^y^-r^/i^-K^rxyr 

4*?1 l.l'-&x.+fr-2.4'-*tS*ffoKi'7- 
yT4*74 b\ l,l'-^xf-;W-4.4'-^y^;P^y 
T->74 JtV4 h\ 3.3'->-'x^P-2.2'^^v 
40 #/M«j/7xy7-fjry>f K. 1.3,3.1', 2*. 3'-** 
V* +>V-2,2'-4 y YVi]iVif.isT-y74 it 9 4 
F, 3.3'-i/xf-;t~2.2 , -f-T^/^^rxyr>f 

^y>r f, ^r-^x-f/i^.n-^^yf-uy^. 
2'-f-ry^^rxyr>f3j-y-f h\ 3.3'-yx 
f-^^'-tuy^^^^rxyr^^y-f f, 

1.3.3,l'.3'.3'-^^y^l-2.2 , -(4.5.4'.5 , -^y 

VI 4 y h'^/^y'Txyyt-yp^-h. 3.3'- 
x'Xf-yP-2,2'-(6. 7. 6' . T -=J<yV) 4-7 iS*;l>#~> 
50 7-y74*r4Y. 3.3'-iSZ.*Jl~2.2'-U.5.4'. 



1 1 

1 . 1 '-Vx.+)V-\\-9 D P-2, 2' J Vi))Vi&i/7~ 
7-y74*9'A h\ 1. 4' - 
/I— 4,4'-^f 7 ^ iVXv 7- yr-i *?A F2: t>* 

towvyf-yjktBtojmfj&mb trti. 9- 

>-3-3Ty, 9-(2'-^?K^^7i-;W-2.7-> 7 ^o 
o-6-b Fu^-SH-^y^y-S-tfy, 2.4.5,7- 
r F?yo*-9^<2' ^7x-;W-6-b Ho 

7"o^-9-(2'-*/W^^7x-^)-6-h Fn*^-3H- 

4,5-->'3-F- 
9-(2' -i))VX* ^ 7 x F ^-9H^y 

T>-3-*y¥1-hV;£.m. 2.4,5. 7-fh5/D 
^-3\4\5\6'-rF77an-9-(2'-;*;W^7x- 

Alg. 2.4.5.7-Trh53-h*-9-(2 , -*;K'K*^7x 
-/W-6-h Hodf i/-3H-^-9"y-f'y-3-^"y jz - ^ F l> 
^AJg N 2,4.5.7-t F 93- F-3' .4', 5' ,6'-f F 77 
nn-9-(2' -*WJfy7i -;W)-6-b F ^-3H-* 

Fy^AJg, 2-(6-rsy-w 

S 7-3H-df^yxy-9-^;P)'<.> v /^ x 971/ v F 
t F D 9 D 'J F\ * f-)V-2, 6-7 $ 7-3-f 5 7-3H- 
*-*>T>-9-4 MOYx.-bt WD"J F\ 
xf-;P-2-(6-x^^T $ 7-3-xf-;M 5 y-3H-^^ 

yry-M/w^yx-Fb Fo^ay f, x?- 

;P-2-(6-xf-;P7 5 /-3-x*/M $ J-lJ-vt+iV- 
3H-*-9-y-f y-9-W *v»/x- F b F o7 n 
F\ 2-(6-*?-/U7$ 7-3-;* fvM $/-3lt-^y 
r>-9-^ /WOy-f v?7i"y W-9u\/- 
F . 2- (6-^'* ^7 5 7-3-yX-f/M 5 7-3H-* 
v?7i/y Kb Fo?o 
'J K. 2-(6-*X*/l/7$ 7-3-^^/1^ S7-3H- 

*-*>'rV--9-'f/l'K>'V'{ v97i/v F'Wn 

;-3R-*y-yf-y-9-4 f b Fa? a 

F> 2-(6-X*^7 5 7-3-xfvM $ 7-2,7v.X 
■f-yl^H-^-tf-yf /W *cy»/-f v 971/1 K 
;\'~7olz-F, x-f-;P-(6-xf-^T5/-3-Xf-^ 
4 5y-2.7vyf-;l^H-^yr>-9-f 

i-^WDiz-h, 2-(6-r-t-f/urs7-3-r 

b-f/M $/-3H-*1fy-f >-*~f A-K^Af 7 7 
7i"y F\ 8-(2,4-^*-yW-2.3,5.6.11.2.14. 
15-1H. 4H. 10H. t3H-*7 9 1 Fa ^ 7 U v'7 (9, 
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1 2 

9a ) lH3c;9,9a,l-hi)^-t>'rU'7AtKn?aU 
F\ */Ptfo-y$yB.(9-(0-;fr/M<*^7xX 
;W)-6-(v'x-f/>r $ /)-3H-^r^yr^-3-f y r^] 
yX^TV*-»7A^nUF, #*>*#.Itf>IS 

<6)Ob'J 'J?A^fe$<7)&fW$0lfc 2- 
(3' . 4'-v-'b F 0*^7 x -W-3,5,7- F y t Fa* 

x-i-^yyty y ->aa*-; op- f , 7-t fd 

10 

*y-2-(3-(7-t V\3*is-2R-l-<yYV7y-2-<< 0 

F » 2- 7 x :r/l^4-(2- (4- (2- ( (2- X ^)V-\-**V- 
2-7*D^;W^^] Xhy^y] 7x-/P] -If- 
;H -l-^yt»J U«7^-^DP~F. 2.4,6-h 
•j7x^;W^fJ'J'7A^-?oW-F. 2.6-v 

7 x ^;t-4-(4-^ f-;i^7x -)V) **\: y >7 

70l^-h. 2,6-b'X (Wf^7i-^)-4-(7i- 

20 ^4-(4-y F^^x^Hf^t'J'J^Wn 
2,6-^7x^;l^-4-[4-(2-bFo^^xhJE- 
>-) 7i^] ^b'jy^AyN'-^o^-h. 2.6- 
b'a(4-^< F^v7x^)-4-7x-;^3fb"'J «J <7 
A./n--? n U- h , 2, 6-y7 x -7P-4- ( (3-X f-;P-2- 

oy** -9V »;x;w ry) ^ ^-/H ^b »J u •> 

Ol/-b, 2,6-> ; 7x-;k-4-((3-^^-2- 

A'-;nl/-h. 2,6->'*7x-^-4-(3-(1.3.3-F 'J 
Fo-lH-f y Y-IV-2-4 V f^)-l- 
30 7*o^;P] f-^-b'J 'J^A-^DU-F, 2.6- 

i/'7x-;W-4-(3-(l,3.3-F »J > f-;l-2,3->'*t FD- 
1IM >K-*-2-f Ury)-l-ra^;H -bU-^b* 
yyjAywowF. A-iY-KyVttVyy- 
i-A vryt+iD-i-x+ju- 1 -oYf-jfiry y 

»7 

A a*- 9 D U~ h . 4- (4* - " -O V -f ^ b 

5>-2'-'f u-fy^-f/W-i-^yy^by 'J^a 

40 7^-2'->f VTy*+>v)-(r*+>v-\-K.yY+7f\: 
yy^wov-h, 4-(4'-y h*$M , -*>y 
f-^b7V-2'-f yT^f-;u-)-2-^^;^i-^.>-y 

f-^-b'J iJ^-^DIz-h. 4-(4'-^^P-7*-^ 

h^^-r-<yyb7y-2'--< ijfy^t^H-^ f 

U'-t+iv-r-t v* : s-v -^yw?y-2'-4 y 
rv-><f-/i')-2-^-f-/w^-3r-7-^ h^H^y/ty 

»; »7 AM'- 9 u V- F , 4- (4 ' T - : JX F * 
V+*Vjy-2'-4 ')fy^)V)-2-X^)\r-l-X Y 
50 ^ry-t-^yyf-^by y«7A;\*-:?nlz-F. 4- 



1 3 

t>* &)V) -2-y *t-)Wt-? a o-i-o- ye y y * a 

DW-K 4,6-y'x-^-2-(4-x h^f y7x-;Wf 

>t-e y y ^a/<5- wi/xyx/p**- b , 2-(4-y 

"Ctt. Wy-l^f;HIKyy'(d,e)7 y h 5 
-feyt h y »7A % 4-:**y-io-y f-/k-4H-<yy(d, 

e)7yh7-fcyi2-*7-K 13- 7 0^-4-*^ y- 
A , 13-7 o;P-4-** y-10-y fvP-4H-<y y(d, e) 7 

yh7-fcy» i3-^o;p-4-^y-io-^f-;w- 1 2-n- 

(d, e) 7 y F 9* V » 4-** 7-10-y y 
^/P-4H-^yV(d,e}7>h7-fey, 10-7h*^ 

x?^^-/p-4-jr^y-4H-^yy(d,e)7y h^-fe 
y, -^hy»7Aio-7*h^v^^;p-4-^y- 

4H-^yycd.e)7yh7-«ryi2->r7-h. -fhy 
»7A X 12-7 h 4f ^Ao*x/^i3-7 ^a4^M-*y-4H- 
<yme)7y^7^:yl2-*7-^&t'#^>&# 

X(4-y-A'7-hiJ;l,7Sy'7 I - ^ ? QA^-tf 
y. l,l-t'X(4-y-A' 7 -h'J;l,7i77x^W-4- 

h'JM^'-yTSyt^x^, K,N.N'.N'-fb7 
7x-;K4'-y7;/h'7x-;k 4-0*-;*9-b 'J 

/i^7S y ) -4 , -(4-(y*->'N*7-hy^7S /)-x+vm 

7. 

t'X(4-v^f-;U7$y-2-^<^7xn 
;U) 7x-;M^y, 4,4 , -t*7(t*7xX;W7Sy)7 

7-y-(t^1!l«Oft<t(l%:09fc 77oi<r 
-y, 7/*y<>A7^Dy7-y. 7W>7? 

ox7-y. &7?oi/7-y. S$B7*o^7 
-y, - y^/P7^n^7-y. ^77o^7x 

y. ^ry»7A7^n^7-y, t877n^7x 

y, ^*-yr#t h'D7;ny7-y 
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*7AM^r#t HD7^n^7-y, - vT-^ 

Mtf*tKn7^ny7-l', 

1fT#t Hn7^n^7-y. fB^M^t F 

D7^ny7->, rh77x-;P7^n^7- 

y. •7y^yT-h57x-^7^o^7-y, a 

^hf h57x-;l'7^Dy7-y. SSrh? 

7x-;U7^ny7-y, XXf h57x-^7 

^osyrxy, A^y'W h77x-;l'7^n 
^7-y, rh7^fx-^-^y-y^7^D^7 

10 -y. 7?OS/7xy7;P#>g 7 "Fy'7AJg# 

flfc LTfflV^ii5f3^(l0)^^7^^ $ F* 
-fb^O^ftfl^rMt LTti> N-y?7l-4-7$7 
•f-77/H $ b\ N-xf-/l^4-75yy7^;M $ 
F, N-7*nt7l/-4-7Sy-f-7?/M 5 F. N-n-7 

f-/l-4-7Sy7"7^;MS 4-7-fef-yP757 
$ F» N-^f-^-4-7-t ^757^-7 
20 $ F , N-xf-;P-4-7-t^-^7 $ 7 7" 7 

$ h\ ^-77^4-7*7^7 $yy- 7 5 

F, N-y *;l~4-y F3f>^7*/M $ h\ N-xf- 
;J^-4-y h*y7"77;H 5 h\ N-rntr/t-4-y F 
*^-J-7?/W 5 F\ N-n-yf-;t~4-y h*>-77 

5 N-y^-4-x Y*irt"79t\,4 $ 
F. N-X7 v ;P-4-Xh^rx^-7^M 5 h\ N-TO 
\Z)V-\-X-Y*v-f7-9)\,A 5 F, N-n-7^-/^4-x 
h^t7WSh\ 4-7$y-*-7?A-f 5H X 
30 N-(2.4-^xy;U)-4-75y-t-7^;M 5 

fit Lxfflv^n&is^dDco^y y y-;^g 
m><»m.wmt tT«. h y x(8-h fd^^ 

y 'j y 7;i^ 5 x <y a . t'x (8-^ y y y 
^*i^7A. h y t. (8-* y y y-;k) y 
a, t'7.Kyy(f)-8-^yyy-;wsfs. hyx(5- 

y 1r}V-l-*J)) J-)\,) 7)V 5 x»7A % 8-4ry y 

40 y-zpy^-^A. by 7(5-7 DD-8-^-yyy-;W 
^y>A. h*7(5-7oo-8-^yyy-;u)^y^'7 

mmmmt txa. 4.4 , -yy^;w-4"-<2.2-^ 

7 xX^) h'x;P) h y 7 x -)VT 5 y . 4 . 4' -is* V 
*is-\"-(2-{\-1-7 x +)V) fxA') h y 7 x x;L7S 
y. N,N-y7xX;l^-4- (a-7f y^)-l-y-7f-^ 
7S 

50 y, 4,4'-y*yf-/P-4"-(2-(4-7on7xX;Wh*x;W 



1 5 

h*)y *~)VT 5 y. 9-<2-(4-N.N-vX^7i 7) 

<0^*W^tLt{4, 2-(p-x7x-^7S7A 

5/X*!JjM*7 H1.2-d)*7 x /-/K 2-(p-^' 
7 xX;U7 5 7*?- \)MK.>X*W/-A'* 2- 

2-(p- x7 x —^7 S 7 y ;P) < yXtf V- 
/k 2-(p->*7x*~;l77S/x^i;;i/)^7iJy v 2- 

(p-i'Vwrs yxf- vm*sv y. i-ip-ity x 
77^y;w*7yy > 2-( P -x7x^;P7S7Af- 

y/W'<.>'7>7yWk 2-(p-^*7x-;U7S 7X 
f-'.JA') -3,3-x^f-;l-3H-<>-K-;K 2-<p->-'7f- 
)VT $77-?- 3-i/y f-;l-3H->f y 

mw<nm&fcmt ix\t. 2,6-^7^-2' .6'->*- 
t-7>/^*7 x 7 * 7 y . 2. 2' , 6, 6" ~f h ?-t-7?-/p 

^7x7*7y, 2,2\6.6'-Th77f-/Uv7x7* 

mt ixw^ti&m?m(i5)<m.9-^v wis* 

)U#y®3iXT>U<?)mm:Mb lX3,9-^V^y 
ifiDVXywJ? x-^xxf^, l.^vuyj 

tuvxy&vt+ivxATtv, x^wyi/Uiv 

^>-BS-x-(p-^ h=¥x7x-^)X7.r^k 3,9-^. 

y vyviifrifiy&t-is-io-i;* v^y^-iv)^. 
xf/k 3.9-^yi^y$/^;^yih^--(p-^h^ 
^7x^)xxr/k 3,9-^y^ys;^d?yR- 
^'-(p-^^75 77x-/P)X^ir/K 3.9-^y 
U yS^rt'jKVK-s*- (p-^'xf-;i,7 S 7 7 x x/W 

h. 

cmm\) 

7-fh5t Ka-Il-**V-1H,5H.11H-(1K>V 
t?77 [6.7,8-ij)-*/ y ^'y-lO-^/MfyigS-ffi 
V\ ^flKffflffiSttffffc LTl,l-h'X-(4-N,N-^ 
h y/l^7S 77xx;W -/^nM^^uft. 
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f&i&xttfli: fc tK10- 7 Torr^3E4''C^^t 

T«w*3i6iWBwii4*ioooA»*ufc. &mzm 
m±rnmi5t ixinm^t-AmMmx 
isMAmLxwmmmttfmLK. 

zb. tfflmmi%&<r>m\\X'ft<mcw<r)*}\z> 
io 3^-swwi.5*»4>2«i5w$*irv^. 

M-vy) -2-7 *;i~6-(p- v* +)VT s 7 x + y jv) - 

w-vyyzm^tzmummm 1 tHattf* 

20 flfc. 
(HStM3) 

;p-2,2 , -df/^7-y7'f^^ vtmvclMU 

€E^0«raT'*<jlOOcd/iB2 <r>ty& \, ^ffffef|3feW# £> 
<ut. ^ ^^tfcSKfcJtO. 5bA/cb 2 O^t'X- 

30 (HSSM4) 

tw&)t^BUi<o»ie*mi: lt, 3,3'-y*x 

f-/U-2,2'-^7^^^7xy7>f^^>f KS-fflV% 

tzimtmmi tmm^ixm^imi. & 

W«IBt{*^Miil40^na%Jt««i: LT. 2- 
(6-^X^75 7-3-^*xf-;^ 5 7-3H-^l?->'7 i 

40 fc. 

i:<?>, *«Jl0V(7)i:gSlgffcr)EpJiDr*<Jl20cd/ia»(OBJ3|, 
*•» WtW .2fga# ZhX ^h. 

(mm) 

mmtmmm<r)%.mnt lx. **>v-2- 

(6-xf-/|/7S 7-3-xf-;K * /.^.^y^y-g- 
A /PKyVx- h t Ho7oy HJfflv^HWi 
50 W! 1 1 HflUc LX %?*m L . ^15VCDB85 



1 7 

to. 
(mm) 

^&m.mmucQimm®i:ix. 2-13'. 

4'-xt Ko*^7x-/W-3,5.7-MJ t Fo*;M- 

mmmu^vmxmitz. mtm&Rmis 

bLX. In$r^b-AH*aT1500A^LTW 

mm) 

G&mmmmuvmmmb ix. 4- 

**v-\o-*l-)],-w-<y vw.e) ry b 7* y£ 
ztiwm. mm7tm£ixmm 
mm^zmiLt:. zm^omm^im 
sm^xm^. itztz *>mow&w.nj£<?>miix' 

tit:. 

(mm) 

3H-*-*>r>-9->W-'<.>V'f <y 77*:/ ? Kt K 
SI Bic^rti oiz, tfyX&muznmvM 

m2*jmi,xi>*e>^ i&nmsmt&ffiiA 
mfcmmmwz 5 x 0 inffi 

mmitimt t uz\worrv>m*xmMi 

xttmfcmfcmuziwkB&Ltz. m&zi& 
m±m$m5kLx. inz^t'-msmx 
isooA&jtiixiimmmT-zmit:. z<r> 
m?<omm&mm&xmiizbzhto 
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